Selective action of (-)-2-oxa-4-aminobicyclo[3.1.0]hexane-4,6-dicarboxylate (LY379268), a group II metabotropic glutamate receptor agonist, on basal and phencyclidine-induced dopamine release in the nucleus accumbens shell.
The effect of the group II metabotropic receptor agonist (-)-2-oxa-4-aminobicyclo[3.1.0]hexane-4,6-dicarboxylate (LY379268), on basal and phencyclidine-induced dopamine efflux were measured in the shell and core subdivisions of the nucleus accumbens--regions which are associated with limbic and motor functions, respectively. Extracellular levels of dopamine were measured using microdialysis in conscious animals, and LY379268 was delivered locally by inclusion in the artificial cerebrospinal fluid (aCSF) flowing through the microdialysis probe. Local administration of LY379268 in the concentration range 10 nM-10 microM reduced basal levels of dopamine in the nucleus accumbens shell, whilst having no effect in the nucleus accumbens core. In the nucleus accumbens shell, basal levels were reduced to approximately 60% compared to the pre-injection control, with a maximal reduction occurring at concentrations of LY379268 > or =100 nM. The response to LY379268 (100 nM) was reversible, with levels returning to baseline following its removal from the aCSF. In a separate experiment, local perfusion of the nucleus accumbens shell with LY379268 (at both 1 and 10 microM) reduced the magnitude of the response to a subsequent systemic administration of phencyclidine (5 mg/kg i.p.). The reduction in the peak dopamine response was only evident with doses of LY379268 that also reduced basal dopamine efflux--LY379268 being ineffective against PCP at 10 nM. However, in animals pre-treated with LY379268 at 1 or 10 microM, PCP still evoked a dopamine response, and in these animals the relative extent of the response was not significantly different between the respective treatment groups. In contrast, in the nucleus accumbens core the magnitude of the dopamine response to PCP was unaffected by local application of LY379268 (at 1 or 10 microM). Our data suggest that within the nucleus accumbens, there exists a distinct regional difference in the control of dopamine release by group II mGluRs, with the nucleus accumbens shell being preferentially affected. Moreover, the selective action of LY379268 on dopamine levels in the nucleus accumbens shell may have implications for the potential antipsychotic activity of group II mGluR agonists.